There are more young adults today with either no credit history or insufficient credit history to be scored by one of the major credit bureaus than there were before the Great Recession-a reality that is likely an unintended outcome of the CARD Act of 2009. In regressions that include a rich set of controls, this paper shows that measures of young adults missing from credit bureau data act as a drag on state-level consumption growth. This finding seems to be driven by young individuals from more disadvantaged backgrounds having less access to credit since the act went into effect.
Introduction
Access to credit is an important driver of consumption growth. This paper documents that a higher percentage of young adults have been missing from credit bureau records since the implementation of the Credit Card Accountability Responsibility and Disclosure (CARD) Act of 2009, and that their numbers had only partially recovered by 2018. We call this phenomenon the "missing young" and demonstrate that indicators of missing young adults have predictive power for consumption growth at the state level, even after we control for a standard set of factors that help explain differences in consumption growth across states.
Having a complete record in credit bureau data, including a credit score, is important for obtaining credit. Brevoort, Grimm, and Kambara (2015) document that 11 percent of adults in the United States in 2010 had no credit history or had insufficient credit history to be scored by a credit bureau. Black and Hispanic individuals, along with individuals in lowincome neighborhoods, were more likely to be missing from credit bureau data. Individuals without credit histories or with insufficient credit history to be scored in credit bureau data face significant challenges in accessing most credit markets and have trouble developing the additional credit history necessary to more easily obtain credit in the future. In the past, obtaining a credit card was an easy way to start building a credit history: Brevoort and Kambara (2017) show that credit cards triggered the creation of consumer credit records more frequently than any other product across all age groups and income levels. While the CARD Act is aimed at curtailing deceptive and abusive credit card practices and contains many provisions that are beneficial to consumers, it may have also had unintended consequences for young adults.
In general, fewer young individuals than older individuals have a record in credit bureau data, because the young are less likely to own a home or a car, or otherwise engage in purchases that involve credit. 1 Since 2009, when it went into effect, the CARD Act has likely further limited young individuals' initial access to credit by making it more difficult 1 A partially offsetting factor for differences in credit history across age groups in recent years has been the increase in student debt.
for someone turning 18 years old to obtain a credit card. More specifically, a provision in the CARD Act (Title 3) prohibits credit cards from being issued to consumers under the age of 21 unless they have a co-signer (who shares liability for the credit card debt), or they submit financial information that demonstrates they have the means to meet any debt obligations. The CARD Act also bans credit card issuers from sending young individuals pre-screened credit card offers, and it introduced rules that have made it harder for colleges and universities to collaborate with credit card issuers in offering cards to their student body.
Despite the good intent of these regulations, the limitations on credit card offers and availability have adversely impacted young adults' ability to access credit and build a credit history. For example, Debbaut, Ghent, and Kudlyak (2016) use credit bureau data to document that individuals under the age of 21 were 15 percent less likely to have a credit card following the passage of the act. They also find that conditional on having a credit card, these young individuals had fewer total cards and were 35 percent more likely to have a co-signed card. In addition, the authors argue that their estimates represent "a lower bound of the effect of the act because its passage also likely reduced the representation of youth in the credit bureau data."
Using data from the New York Fed Consumer Credit Panel (CCP) provided by Equifax, we document that there are indeed fewer young adults in credit bureau data since the implementation of the CARD Act. We further find a negative correlation between young individuals' more limited credit records (and credit access) and state-level consumption growth, suggesting that more limited credit availability for young adults may have contributed to the slower-than-anticipated recovery in consumption growth following the Great Recession. We also present evidence that is consistent with the observation of spending effects being driven at least in part by reduced credit supply to young individuals and not simply by reduced credit demand from this group. Specifically, young individuals are more likely to have access to credit cards since the enactment of the CARD Act if they are in socioeconomic groups deemed historically to be less of a credit risk, or if they have more affluent parents who can potentially co-sign a credit card for them.
The remainder of the paper proceeds as follows. Section 2 discusses our data and empirical specification, Section 3 presents and discusses our results, and Section 4 concludes.
Data and Empirical Specification
We generate our measures of the missing young (MY) using data from the CCP provided by Equifax. The CCP is a longitudinal, nationally representative 5 percent random sample of individuals with credit records in the United States. The data are available quarterly (starting in 1999) and include information on most aspects of an individual's credit and debt holdings, including a credit score (Equifax Risk Score), the balance on credit cards, auto loans, student debt, and mortgages, as well as the person's birth year and geographical location.
Our first measure of MY compares the count of individuals within a particular age group (for example, 18 to 24 years old) who have a credit score in the CCP with census counts of the same age group by state for each year. 2 The top-left panel of Figure 1 shows that from 2000 to 2007 on average roughly 42 (20) percent of adults aged 18 to 24 (18 to 34) had insufficient credit histories to have a credit score (unscored) or were missing altogether from the CCP data. Starting with the Great Recession and accelerating with the implementation of the CARD Act, the percentage of young individuals who were unscored or lacked any credit history increased. In addition, while the share of MY has declined somewhat after peaking in 2012, it remains elevated relative to the period before the CARD Act, suggesting that the act potentially has had some lasting effects on young individuals' access to credit.
An alternative measure of MY compares the share of individuals aged 18 to 24 (18 to 34) relative to individuals aged 18 to 65 in the CCP with the same share in census population data (by state and year) by taking the difference between the two ratios. This measure may better account for potential sampling issues in less populated states. The time trend for this "ratio" measure, depicted in the top-right panel of Figure 1 , is similar to the one in the top-left panel. Importantly, our measures of MY exhibit substantial variation across states and over time, as shown in the bottom panel of Figure 1 , which depicts the variation across states for one of our measures (percentage of missing young, 18 to 34 years old) before and after the enactment of the CARD Act. (The maps in Figure A .1 in the appendix also show the state-level variation in our measures.)
Our goal is to determine whether more limited access to credit for young consumers, as proxied by their absence from credit bureau data, may have played a role in the slow recovery in consumption following the Great Recession, all else being equal. We acknowledge that the variation in our missing-young measures may not be a completely exogenous indicator of credit availability for young adults over time, as these individuals' credit demand may fluctuate for various reasons. For example, if job prospects are grim, young individuals may postpone major purchases and credit applications by choice, which would delay their entrance into credit bureau records. While this caveat is relevant when interpreting our results, establishing a (good) credit history should be a priority for young individuals, because not having a credit history becomes problematic when a person wants or needs credit later in life. Our regressions also include time fixed effects, along with other controls, to try to account for changing credit demand over time.
For our analysis, we combine state-level consumption data from the Bureau of Economic Our empirical specification is similar to the one in Demyanyk et al. (2019) and relates consumption growth to consumers' available resources as well as to measures of uncertainty and access to credit, in the vein of Carroll, Slacalek, and Sommer (2012) . Both papers are based on the Carroll (1997) and Deaton (1991) buffer-stock model of saving, in which prudent but impatient consumers, subject to uncertainty and credit constraints, target a certain level of wealth for precautionary reasons. In this model, available resources, uncertainty, and the tightening or easing of credit constraints affect the saving rate and consumption growth in three ways: (1) additional uncertainty increases the desired wealth target for precautionary reasons, and thus it increases the saving rate; (2) credit tightening also increases the desired wealth target and the saving rate; and (3) additional resources from, for example, a rise in asset prices increase consumption and lower saving-because the precautionary motive diminishes with wealth.
Our regressions take the following general form:
where ∆ captures the change in a variable between periods, the subscript i represents a given state, and the subscript t denotes a given year. All specifications include state fixed effects (α i ) and year fixed effects (µ t ); c is real consumption per capita, y is real disposable income per capita (from the BEA), and h denotes housing prices (as measured by CoreLogic). The latter two variables are our proxies for consumer resources at the state level. 3 In addition, u (the unemployment rate from the Bureau of Labor Statistics) and "conf" (the Conference Board Consumer Confidence Index [CCI] available for nine census regions) are our proxies for economic (or consumer) uncertainty. 4 The variable "ca" stands for credit availability or access to credit, as captured by either of our MY indicators. An additional control related to credit access is the average (state-level) credit score. 5 Standard errors in our estimates are clustered at the state level, and all regressions are population weighted at the state level.
Since the CCP data are available only from 1999 onward, and the BEA consumption data are annual, our primary analysis sample is annual and covers the period from 2000 through 2018. 6 Summary statistics and correlations for the variables included in our regressions are shown in appendix Tables A.1 and A.2.
Results and Discussion
Table 1 summarizes our main results. We estimate a marginal propensity to consume (MPC) for total spending out of (disposable) income of 16 cents to 17 cents, depending on the specification (see columns [1] and [2] ). In addition, 10 percent higher house-price growth leads to 0.3 to 0.4 percent higher (total) spending growth, and an increase in the unemployment rate of 1 percentage point is associated with 0.26 to 0.27 percentage point lower consumption growth. We interpret the latter effect as the impact of additional uncertainty on consumption growth, because the income decline associated with job loss should already be captured by the income-growth variable. In terms of the more disaggregated spending categories, we find that the MPC out of income is higher for durables than nondurables and services (NDS), and higher house-price growth results in a larger durable-spending response (see columns [3] and [4]). 7 The uncertainty effect (as captured by the unemployment rate) is also larger for durables than NDS, because durables spending is easier to postpone. In addition, changes in the level of consumer confidence do not have a statistically significant effect on total consumption growth, as it seems that increases in confidence are associated with a shift from NDS spending toward spending on durables. 8 Also, consumption growth was faster in states with higher average credit scores over the sample period. In particular, a 10 percent higher average risk score is associated with 0.5 percent higher spending growth-an effect that appears to operate mainly through NDS spending. To the extent that credit scores proxy 6 We exclude 1999 from our regressions due to minor sampling issues in the initial CCP year. Results are similar if we include this year.
7 The durables category includes vehicles, furnishings, household equipment, and other durables. Nondurables and services cover all other spending, including housing services.
8 Keep in mind that our measure of consumer confidence has less variation than the other regressors, since it is available for only nine (census) regions and not at the state level.
for credit access, this result suggests that credit availability has independent predictive power for state-level consumption growth.
Turning to our variable of interest, MY, a state where fewer young individuals (aged 18 to 34) appear in credit bureau records has slower total consumption growth than a state with relatively more young adults appearing in those records. For our narrower definition of young adults, those aged 18 to 24, we do not find a statistically significant effect. This is to be expected, as access to credit should be more important for young adults' spending when they start living on their own, which happens later in life nowadays (see Cooper and Luengo-Prado 2018 for a discussion on changes in household formation patterns). 9 Much of the MY effect on consumption works through spending on NDS as opposed to durables. It is likely that the young buy relatively more NDS than durable goods. That MY matters relatively more for NDS spending is also consistent with young consumers using credit for house purchases, since the flow from housing services is included in the NDS category, and young individuals typically use credit in large part to buy houses.
It is important to recognize that our regressions do not necessarily identify a causal relationship between consumption and credit access. Our indicators of MY could be higher when consumption growth is lower simply because, in such a state, consumers and lenders alike expect lower or no income growth for young individuals, or consumers more generally, in the near future. With lower expected income growth, lenders will likely assume higher default probabilities, making them less willing to lend to consumers with limited credit histories (such as young adults). At the same time, consumers may reduce their demand for credit and otherwise decrease their consumption in response to their lower (actual or perceived) income growth. Still, our regressions include multiple state-level controls as well as time fixed effects to capture the aggregate state of the economy, and ameliorate some of these concerns.
Even though we identify correlations rather than causation, we can still use our estimated coefficients to quantify the relationship between credit access for young individuals and consumption growth, since our measures of MY have predictive power for spending growth, even with our robust set of controls. In particular, the number of young people missing in the CCP data was 10.9 percentage points greater in 2012 than in 2007, which implies a drag on state-level consumption growth of 0.54 percentage point based on our MY estimate in column (2) of Table 1 . Using our alternative measure of missing young in column (6) (This effect is smaller than the 2012 effect, because the increase in the share of MY in the CCP data partially reversed.) Indeed, if more limited access to credit for young adults is the new normal, then our estimates imply that for some time, consumption growth may remain below the level suggested by standard models, which do not incorporate MY or credit access more generally.
Is access to credit for the young more limited now than in the past?
Our indicators of MY do not allow us to determine whether young adults cannot get credit, are discouraged from applying for credit, or do not want credit. Credit may be available, but (young) people may not seek it out the way they did in the past for precautionary reasons or other factors. That is, we cannot easily separate credit demand from credit supply. Nevertheless, we present some additional evidence that is consistent with the CARD Act likely hindering younger individuals' access to credit.
First, since the CARD Act's introduction, the distribution (inter-quartile range) of credit scores for individuals likely affected by the act has become compressed, but that is not the case with the scores for other age groups. In particular, the distribution of credit scores for this result suggests the CARD Act has had no negative impact on young adults' credit scores. However, a more pessimistic interpretation would conclude that young individuals who would have had lower credit scores to begin with were excluded from traditional credit channels following the enactment of the CARD Act and do not appear in credit bureau records (a compositional change). 11
We also document a decline in the share of young adults with credit cards during this 10 We use 2006 as the pre-CARD Act comparison year to avoid any adverse effects of the Great Recession on individuals' credit histories. Using individuals in these age groups from 2004, 2005, 2006, or the three years together as the comparison group yields similar results.
11 Adding state fixed effects to these regressions or controlling for economic conditions via state-level unemployment rates or gross state product does not alter these findings. period, which is consistent with less access to credit among young adults following the implementation of the CARD Act. We reach this finding using data on a sample of individuals whose mothers are members of the National Longitudinal Survey of Youth of 1979 (NLSY79).
While these young adults are not necessarily representative of the US population (unlike their mothers), the data allow us to track access to credit cards and, more importantly, look at socioeconomic differences among individuals likely affected by the CARD Act-which we cannot do with credit bureau data, because, by law, they contain no demographic information other than age. The NLSY79 children are interviewed biennially, and the most recent data available are for 2014. We focus on persons who are 18 to 21 years old at the time of each interview. 12 We observe a decline in the share of these individuals with credit cards after the CARD Act took effect; the decline involves young adults in all of the socioeconomic groups, and some reversal of this trend begins in 2012, as shown in Figure 2 . 13 In addition, we find that for these young adults, having a credit card can be based on their race as well as the socioeconomic status of their mothers (parents). Non-black, non-Hispanic young individuals; those from more affluent families; and females were more likely to have a credit card in 2014 than were other groups of 18-to 21-year-olds. Also, the recovery in the share of children with credit cards was slower for non-white (especially Hispanic) young adults and those with lower-income parents. 14 Overall, these patterns are consistent with credit availability being more limited for younger individuals in the years since the enactment of the CARD Act-especially for individuals who may be fairly or unfairly perceived as riskier borrowers.
Some of our MY measures are also highly correlated with state-level poverty rates, and the correlation has strengthened since the CARD Act went into effect. The raw correlation of the count MY (18 to 34) and the poverty rate from 2000 through 2008 is 0.36, while the 12 The number of individuals in the data in this age range declines over time as their mothers get older; see the top-left panel of Figure 2 . 13 The partial reversal could be due to young individuals and their parents learning over time how to obtain credit cards under the new regulation, as well as to the economic recovery.
14 Some of the relationship between parental income and young adults' credit card access may be due to lower-income parents being less able to co-sign for their child's credit card.
correlation after 2008 is 0.45. When we regress count MY on the poverty rate, allowing for a differential effect after 2008 in regressions that also include state and time fixed effects, we obtain a significant coefficient for the post-2008 period (see Table 3 ). This finding suggests that the CARD Act likely has had a disproportionate effect on credit access for young individuals of less privileged backgrounds.
Separately, we also find that the degree of exposure to financial education across states and over time correlates with our MY measures. This result comes from first measuring financial education exposure using data on the various financial education mandates that are part of high school graduation requirements across states, as captured by Urban and Schmeiser (2015) . We classify an individual in a given state as (likely) exposed if a financial education requirement for high school graduation was in place when that individual was 15 years old. 15 A higher share of young adults who were exposed to a personal finance curriculum is associated with a lower share of MY after the CARD Act took effect (see Table 3 ). Quantitatively, having a one-standard-deviation higher share of young adults who were exposed to financial education is associated with a 0.76 to 0.82 percentage point lower share of MY. This result suggests that financial education has been important in helping young adults navigate the new environment that followed the implementation of the CARD Act and obtain credit-consistent with the idea that accessing credit has become more difficult for young adults.
Concluding Remarks
Consumers with limited credit histories face challenges accessing credit markets. In the past, credit cards triggered the creation of consumer credit records more frequently than any other product. The introduction of the Credit Card Accountability Responsibility and Disclosure (CARD) Act in 2009, which made it harder for individuals younger than 21 to obtain credit cards, likely has had some long-lasting effects on young adults' access to credit.
We document that there are more young adults lacking sufficient credit histories to appear in credit bureau data today than there were before the Great Recession, and we show that young individuals' reduced access to credit acts as a drag on state-level consumption growth, even after we control for typical drivers of consumer spending. With the measures of young adults missing from credit bureau records (the "missing young" or MY) remaining elevated, the drag on consumption could continue. We further provide suggestive evidence that the MY level is due, at least in part, to credit supply effects and not necessarily to reduced credit demand by young adults. In particular, since the enactment of the CARD Act there appears to be less credit among the more socioeconomically disadvantaged young adults and among young adults who are less financially literate.
Our research highlights the need to continue to find ways for young adults to more easily signal credit worthiness. In the meantime, more financial education is important for helping these consumers build credit histories early in their adult lives, before their need for credit (to buy a house or other large-ticket items) increases substantially. Indeed, the more limited credit (or slower development of credit histories) for young adults that followed the implementation of the CARD Act has important implications for wealth accumulation to the extent that these credit limitations force young people to wait longer to purchase their first home. (2015) (financial education). The financial education requirement measure represents the share of individuals 18 to 34 years old in a given state each year who were potentially exposed to personal finance education in high school due to state-mandated graduation requirements in place when those individuals were 15 years old as collected in Urban and Schmeiser (2015) . This variable has been standardized for easier interpretation. Standard errors clustered by state. *** (**) [*] significant at the 1 (5) Source: Authors' calculations using the NY Fed CCP data provided by Equifax and Census Bureau data. Notes: "Count Missing Young" is based on population counts of young adults in both the census and the CPP (×20 since the CPP is a 5 percent sample of US population). 
(3) (4) (5) (6) (7) (8) (9) (10) (1) Consumption Growth 1.00 (2) Income Growth 0.54 1.00 (3) House-Price Growth 0.65 0.30 1.00 (4) Change in Unemployment -0.55 -0.31 -0.42 1.00 (5) Change in Confidence 0.28 0.21 0.10 -0.16 1.00 (6) Avg. Credit Score 0.07 0.05 -0.00 -0.10 0.07 1.00 (7) Missing Young Count 18-24 -0.07 -0.08 -0.08 -0.32 0.23 -0.07 1.00 (8) Missing Young Count 18-34 -0.10 -0.08 -0.12 -0.28 0.24 0.01 0.94 1.00 (9) Missing Young Ratio Diff. 18-24 -0.05 -0.07 -0.05 -0.25 0.16 -0.14 0.87 0.73 1.00 (10) Missing Young Ratio Diff. 18-34 -0.10 -0.09 -0.06 -0.26 0.19 -0.07 0.93 0.92 0.85 1.00
